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(57) ABSTRACT

An optical pickup including an actuator having a holder
supporting portion for movably supporting a lens holder
with an objective lens via a supporting member, a base
member for mounting the holding supporting portion
thereon, and an electromagnetic driving section for driving
the lens holder 1n at least the focusing direction, an optical
chassis for mounting the base member thereon, a light-
emitting element for emitting a light beam to a disc via the
objective lens, and a light receiving element for receiving
the feedback light beam from the disc. The base member has
a through hole formed at a position opposing the bottom
surface of the lens holder and having such a size that the lens
holder can be loosely fitted therein. The optical chassis has
a stopper portion opposing the bottom surface of the lens
holder via the through hole so as to regulate the allowable
amount of movement of the lens holder toward the side
opposite from the disc in the focusing direction.
Accordingly, the total thickness of the optical pickup may be
reduced.

18 Claims, 6 Drawing Sheets
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1
OPTICAL PICKUP

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an optical pickup for
recording and/or reproducing signals on and from discs,
such as CDs (compact discs), MD (minidiscs), and DVD
(digital versatile discs), and more particularly, to an optical
pickup which 1s suitably reduced 1n size.

2. Description of the Related Art

A typical type of optical pickup generally comprises an
optical chassis 1n which a light-emitting element and a
light-receiving element are mounted, an actuator held on the
optical chassis so as to mount thereon a lens holder having
an objective lens, and a cover for enclosing the actuator with
the objective lens exposed therefrom. The actuator 1s pro-
vided with an electromagnetic driving section for driving the
lens holder 1n the focusing and tracking directions of a disc.
Such an optical pickup 1s incorporated i1n optical disc
players, such as CD players. A light beam emitted from the
light-emitting element, such as a semiconductor laser, 1s
collected by the objective lens, and the feedback light beam
from the disc 1s passed through the objective lens and 1is
received by the light-receiving element.

FIG. 9 1s an exploded perspective view of an example of
this type of optical pickup, FIG. 10 1s a plan view of an
actuator used in the optical pickup, and FIG. 11 1s a
cross-sectional view of the actuator. The optical pickup
shown 1n these figures generally comprises an optical chas-
s1s 1 made of a metal material, such as alumimmum, an
actuator 4 held on the optical chassis 1 so as to mount
thereon a lens holder 3 having an objective lens 2, and a
cover 5 for enclosing the actuator 4 with the objective lens
2 exposed therefrom.

The optical chassis 1 1s driven 1n the radial direction of a
disc D along a guide shaft G (see FIGS. 7 and 8). An upright
portion 6 vertically standing on a bottom plate 1d has a
large-diameter mounting hole 7 and a small-diameter
through hole (not shown) connected thereto. A light emitting
and receiving device (hologram unit) 8 composed of a
combination of a semiconductor laser (light-emitting
element) and a photodetector (light-receiving element) is
held 1nside the mounting hole 7. The light emitting and
receiving device 8 1s covered with a support plate 9 which
1s screwed to the outer side face of the upright portion 6 of
the optical chassis 1. The light emitting and receiving device
8 is connected to a signal processing circuit (not shown) via
a flexible printed circuit board 10a. A reflecting mirror 11 1s
fixed at a mounting angle of 45° at about the center of the
bottom plate 1d of the optical chassis 1. A light beam emitted
from the light emitting and receiving device 8 passes
through the through hole, 1s reflected 1n the vertical direction
(upward in FIG. 9) by the reflecting mirror 11, and travels
toward the disc D. The feedback light beam reflected by the
disc D 1s reflected in the horizontal direction by the reflect-
ing mirror 11, passes through the through hole, and 1is
received by the light emitting and receiving device 8.

The actuator 4 comprises a lens holder 3 having an
objective lens 2 and a focusing coil FC and a plurality of
tracking coils TC wound thereon, a holder supporting por-
tion 13 for elastically supporting the lens holder 3 via a
plurality of wires 12 (supporting members), a magnet holder
15 having a stopper face 154 and stopper walls 15b for
regulating the allowable amount of movement of the lens
holder 3, and a pair of magnets 14 mounted thereon, and a
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base member 16 for fixedly mounting the magnet holder 15
and the holder supporting portion 13 thereon.

The base member 16 also functions as a magnetic yoke.
An electromagnetic driving section constituted by the base
member 16, the magnets 14, the focusing coil FC, and the
tracking coils TC drives the lens holder 3 in the focusing
direction (upward and downward direction in FIGS. 9 and

11) and in the tracking direction (upward and downward
direction in FIG. 10) of the disc D. These components of the
actuator 4 are covered with a dustproof cover 5 which 1s
attached to the holder supporting portion 13 or the base
member 16 by snap fitting or by other means. Since the
upper surface of the cover 5 has an opening 5a for exposing
the objective lens 2 therefrom, 1t will not interfere with the
passage of light beams. A flexible printed circuit board 105
mounted on the holder supporting portion 13 is electrically
connected to the coils FC and TC via the wires 12.

The actuator 4 1s placed on the bottom plate 1d of the
optical chassis 1, a mounting screw 18 passed through a coil
spring 17 1s 1nserted 1nto a hole formed 1n the base member
16 from above and 1s screwed into the optical chassis 1, and
two adjusting screws 19 are passed through holes formed 1n
the optical chassis 1 from below and are screwed into the
base member 16, thereby fixing the base member 16 to the
optical chassis 1 1n a state 1n which the optical axis of the
objective lens 2 1s adjusted. The optical axis of the objective
lens 2 positioned directly above the reflecting mirror 11 must
be perpendicular to the recording surface of the disc D 1n
order to precisely record/reproduce signals on and from the
recording surface. Since the lens holder 3 1s supported on the
base member 16 via the wires 12 and the holder supporting
portion 13, the lens holder 3 and the base member 16 are
inevitably placed 1n a slightly twisted positional relationship
(a relationship in which the bottom surface of the lens holder
3 and the bottom surface of the base member 16 are not 1
parallel with each other) in the step of assembling the
actuator 4. For this reason, the optical axis of the objective
lens 2 must be adjusted when mounting the actuator 4 on the
optical chassis 1. An operation of adjusting the optical axis
will be described specifically. An annular spherical face 20
centered on the optical axis of the objective lens 2 1s formed
at the bottom of the base member 16, as shown 1n FIG. 11,
and an annular bearing face 1e 1s formed on the bottom plate
1d of the optical chassis 1. By rotating the two adjusting,
screws 19, the base member 16 1s rocked on the optical
chassis 1 with the spherical face 20 and the bearing face 1e
used as sliding faces, and the mounting attitude (inclination)
of the actuator 4 1s adjusted so that the optical axis of the
objective lens 2 1s perpendicular to the recording surface of

the disc D.

When the lens holder 3 elastically supported by a plurality
of wires 12 1s moved excessively, the resilient force of the
wires 12 may be reduced. Therefore, the magnet holder 15
as a component of the actuator 4 1s provided with a stopper
face 15a tfor regulating the allowable amount of movement
of the lens holder 3 toward the side opposite from the disc
(apart from the disc D) in the focusing direction, and a pair
of stopper walls 15b for regulating the allowable amount of
movement of the lens holder 3 1n the tracking direction.
When the lens holder 3 1s moved to the lowermost point of
the allowable moving range in the focusing direction, the

bottom surface thereof abuts against the stopper face 134,
and further movement of the lens holder 3 1s limited. When
the lens holder 3 1s moved to the limit of the allowable
moving range 1n the tracking direction, the side face thereof
abuts against the stopper wall 15b, and further movement of
the lens holder 3 1s limited. When the lens holder 3 1s moved
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to the uppermost point of the allowable moving range 1n the
focusing direction, the upper surface thereof abuts against
the rim of the opening Sa of the cover 5, and further
movement of the lens holder 3 1s limited.

Recently, there has been a strong demand for further
reducing the thickness of this type of optical pickup. In the
above-described conventional optical pickup, the magnet
holder 15, the base member 16, and the optical chassis 1 are
stacked below the lowermost position of the lens holder 3.
However, there are limitations 1n reducing the thicknesses of
these stacked members, and the total thickness 1s undesir-
ably large.

In this type of optical pickup, when the actuator 4 1s
mounted on the optical chassis 1, the optical axis of the
objective lens 2 1s adjusted so as to be perpendicular to the
recording surface of the disc D. In this case, since the lens
holder 3, the base member 16, and the magnet holder 15 1n
the above structure rock together, even 1f the base member
16 or the magnet holder 15 1s mm a twisted positional
relationship with the lens holder 3 when assembling the
actuator 4, the positional relationship remains unchanged
after the adjustment of the optical axis of the objective lens
2 has been completed. Therefore, the assembly operation 1s
completed 1n a state in which the bottom surface of the lens
holder 3 and the stopper face 15a of the magnet holder 15
are not 1n parallel with each other. For this reason, 1n a case
in which design 1s performed without consideration of such
inclination, the mimmimum distance between the bottom sur-
face of the lens holder 3 and the stopper face 15a 1is
substantially smaller than the designed value. As a result, the
lens holder 3 abuts against the stopper face 15a before it
reaches the designed lowermost position, and this hinders
focus servo.

Accordingly, 1t 1s conventionally necessary to design the
distance between the bottom surface of the lens holder 3 and
the stopper face 154 to allow for a slight inclination between
the lens holder 3 and the stopper face 15a. This makes 1t
more difficult to reduce the thickness of the optical pickup.

SUMMARY OF THE INVENTION

The present mvention has been made 1n order to over-
come the above problems, and an object of the mnvention 1s
to provide a low-profile optical pickup 1n which the lower-
most position of a lens holder can be determined accurately.

In order to achieve the above object, according to an
embodiment of the present invention, an optical pickup 1s
provided including an actuator having a holder supporting
portion for movably supporting a lens holder with an objec-
five lens via a supporting member, a base member for
mounting the holding supporting portion thercon, and an
clectromagnetic driving section for driving the lens holder in
at least the focusing direction, an optical chassis for mount-
ing the base member thereon, a light-emitting element for
emitting a light beam to a disc via the objective lens, and a
light receiving element for receiving the feedback light
beam from the disc. The base member has a through hole
formed at a position opposing the bottom surface of the lens
holder and having such a size that the lens holder can be
loosely fitted therein. The optical chassis has a stopper
portion opposing the bottom surface of the lens holder via
the through hole so as to regulate the allowable amount of
movement of the lens holder toward the side opposite the
disc 1n the focusing direction.

In the optical pickup with such a configuration, when the
lens holder 1s moved by a predetermined amount toward the
side opposite from the disc (away from the disc) in the
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focusing direction, it enters the through hole of the base
member, and the bottom surface thereof abuts against the
stopper portion of the optical chassis. Further movement of
the lens holder 1s thereby limited, and the abutting position
1s defined as the lowermost position of the lens holder.
Accordingly, only the optical chassis 1s placed below the
lowermost position of the lens holder, and thus the thickness
of the optical pickup 1s reduced. For example, 1n a case in
which the optical pickup 1s of a moving coil type, magnets
may be directly mounted to the base member of the actuator,
thereby reducing the number of components. Even when the
lens holder and the base member of the actuator are in a
twisted positional relationship during the assembly
operation, the optical axis of the objective lens and the
optical axis of the light beam retlected by the reflecting
mirror are made to coincide with each other by adjusting the
optical axis of the objective lens 1n the step of mounting the
actuator on the optical chassis. Thus, the lens holder with the
objective lens and the optical chassis with the reflecting
mirror are automatically placed in a parallel positional
relationship. Therefore, the distance between the stopper
portion of the optical chassis and the bottom surface of the
lens holder can be determined accurately. For this reason, the
positional accuracy of the lowermost position of the lens
holder 1s increased, and it 1s not necessary to make a design
which allows for inclination of the stopper portion of the
optical chassis with respect to the bottom surtace of the lens
holder. This makes 1t possible to reduce the thickness of the
optical pickup.

Preferably, the optical chassis 1s provided with a regulat-
ing portion for regulating the allowable amount of move-
ment of the lens holder in the tracking direction. This allows
an optical pickup with a simple structure in which all the
stopper members for regulating the amount of movement of
the lens holder are mounted on the optical chassis.

Further objects, features, and advantages of the present
invention will become apparent from the following descrip-
tion of the preferred embodiments with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view of an optical
pickup according to an embodiment of the present invention.

FIG. 2 1s an enlarged view of an optical chassis provided
in the optical pickup.

FIG. 3 1s a plan view of the optical chassis.

FIG. 4 1s an enlarged view of a base member provided 1n
the optical pickup.

FIG. 5 1s a plan view of an actuator provided 1n the optical
pickup.

FIG. 6 1s a side view of the actuator.

FIG. 7 1s a general plan view of the optical pickup.

FIG. 8 1s a cross-sectional view of the optical pickup from
which a cover 1s omitted.

FIG. 9 1s an exploded perspective view of a prior art
optical pickup.

FIG. 10 1s a plan view of an actuator provided in the prior
art optical pickup.

FIG.11 1s a cross-sectional view of the actuator provided
in the prior art optical pickup.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be described
below with reference to FIGS. 1 to 8. In FIGS. 1 to 8,
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components equivalent to those 1n FIGS. 9 to 11 are denoted
by the same reference numerals, and repetitive descriptions
thereof are omitted appropriately.

An optical pickup shown 1n FIGS. 1, 7, and 8 generally
comprises an optical chassis 1 having a light emitting and
receiving device 8 disposed 1n a mounting hole 7, an
actuator 4 held on the optical chassis 1 and mcluding a lens
holder 3 with an objective lens 2 bonded thereto, and a cover
S for enclosing the actuator 4 while the objective lens 2 1s

exposed therefrom.

A reflecting mirror 11 is fixed at a mounting angle of 45°
at about the center of a bottom plate 14 of the optical chassis
1. A light beam emitted from a semiconductor laser (light-
emitting element) disposed in the light emitting and receiv-
ing device 8 is reflected in the vertical direction (upward
direction in FIGS. 1 and 8) by the reflecting mirror 11, is
collected by the objective lens 2, and 1s applied onto a
recording surface of a disc D. The feedback light beam
reflected by the recording surface of the disc D 1s passed
through the objective lens 2, 1s reflected 1n the horizontal
direction by the reflecting mirror 11, and 1s received by a
photodetector (light-receiving element) in the light emitting
and receiving device 8. As shown 1n FIG. 2, the bottom plate
1d of the optical chassis 1 1s provided with a pair of stopper
portions la for regulating the allowable amount of move-
ment of the lens holder 3 toward the side opposite from the
disc D (apart from the disc D) in the focusing direction
(upward and downward direction in FIGS. 1 and 8), and a
pair of stopper walls (regulating portion 15 for regulating the
allowable amount of movement of the lens holder 3 1n the
tracking direction (upward and downward direction in FIG.
5).

The stopper portions la are formed integrally with the
bottom plate 1d of the optical chassis 1 so as to slhightly
protrude therefrom. The upper surfaces of the stopper por-
fions 1la are made flat nearly 1n parallel with the bottom
surface of the lens holder 3 which will be described later.
The stopper walls 1b are also formed integrally with the
bottom plate 1d of the optical chassis 1, and vertically
protrude therefrom by a greater amount than that of the
stopper portions la.

The actuator 4 comprises the lens holder 3 with a focusing,
coll FC and a plurality of tracking coils TC wound thereon,
a holder supporting portion 13 for elastically and movably
supporting the lens holder 3 via a plurality of wires
(supporting members) 12, and a base member 16 for mount-
ing the holder supporting portion 13 thereon, in which a pair
of magnet mounting portions 16a are provided with magnets
14. The magnet mounting portions 16a of the base member
16 also serve as magnetic yokes. An electromagnetic driving
section constituted by the base member 16, the magnets 14,
and the above coils (the focusing coil FC and the tracking
coils TC) drives the lens holder 3 in the focusing and
tracking directions of the disc D. The base member 16 also
has a through hole 16b formed opposed to the bottom
surface of the lens holder 3 and having such a size that the
lens holder 3 can be loosely fitted therein. The stopper
portions la of the optical chassis 1 and the bottom surface
of the lens holder 3 are opposed to each other via the through
hole 16b6. While the components of the actuator 4 are
covered with a dustproof cover 5 attached to the holder
supporting portion 13 or the base member 16, since the
cover 5 has an opening 5a for exposing the objective lens 2
therefrom, 1t will not interfere with the passage of light
beams. In a case 1n which the lens holder 3 1s moved to the
uppermost point within the allowable moving range 1n the
focusing direction, 1t abuts against the rim of the opening Sa
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of the cover § at 1ts lower surface and 1s thereby prevented
from further moving closer to the disc D. Thus, the allow-
able amount of movement of the lens holder 3 toward the
disc D in the focusing direction 1s regulated by the cover 5.
A flexible printed circuit board 105 mounted on the holder
supporting portion 13 1s electrically connected to the coils

FC and TC wvia the wires 12.

When mounting the actuator 4 on the optical chassis 1, the
base member 16 1s held on the bottom plate 1d of the optical
chassis 1 with a mounting screw 18 passed through a coil
spring 17 and two adjusting screws 19 while the optical axis
of the objective lens 2 1s adjusted. More specifically, semi-
spherical projections 16¢ (see FIGS. 6 and 8) are formed at
three points at the bottom of the base member 16 so as to be
arranged on the same circumierence centered on the optical
axis of the objective lens 2. The base member 16 1s placed
on the optical chassis 1 1n a state 1n which the projections
16¢ are in contact with tapered faces 1c (see FIG. 3) formed
at three points on the bottom plate 1d of the optical chassis
1. By rotating the two adjusting screws 19 screwed 1n the
base member 16 from below the optical chassis 1, the
projections 16c¢ and the tapered faces 1c are slid 1in contact
with each other, the base member 16 rocks on the optical
chassis 1, and the mounting attitude (inclination) of the
actuator 4 1s adjusted so that the optical axis of the objective
lens 2 1s perpendicular to the recording surface of the disc D.
In this case, even when the lens holder 3 and the base
member 16 are in a twisted positional relationship (the
bottom surface of the lens holder 3 and the bottom surface
of the base member 16 are not in parallel with each other),
the bottom surface of the lens holder 3 and the upper surface
of the bottom plate 1d of the optical chassis 1 are automati-
cally placed in parallel with each other by adjusting the
optical axis of the objective lens 2 so as to be 1 parallel with
the optical axis of a light beam perpendicularly reflected by
the reflecting mirror 11. As a result, 1t 1s possible to accu-
rately determine the distance between the upper surfaces of
the stopper portions la of the optical chassis 1 and the
bottom surface of the lens holder 3.

On the other hand, when the base member 16 1s mounted
on the optical chassis 1, the stopper walls 15 are passed
through the through hole 16b of the base member 16 so as
to be opposed to both side faces of the lens holder 3 in the
tracking direction. The allowable amount of movement of
the lens holder 3 1 the tracking direction 1s regulated by the
stopper walls 15. As the urging member for pressing the base
member 16 against the optical chassis 1, the coil spring 17
may be replaced with a leaf spring or the like.

As described above, 1n this embodiment, when the lens
holder 3 1s moved down toward the side opposite from the
disc (downward in FIG. 1) by a predetermined amount in the
focusing direction, it 1s entirely placed into the through hole
166 of the base member 16, the bottom surface of the lens
holder 3 abuts against the stopper portions 1a of the optical
chassis 1, and further movement toward the side opposite
from the disc 1s thereby limited. Since it 1s satisfactory as
long as only the optical chassis 1 1s placed below 16 the
lowermost position of the lens holder 3, the total height of
the optical pickup 1s made smaller than before. While the
magnet holder, the base member, and the optical chassis are
stacked below the lowermost position of the lens holder in
the optical pickup shown 1n FIG. 9, only the optical chassis
1 1s disposed below the lowermost position of the lens holder
3 1n the optical pickup of this embodiment. Therefore, the
total thickness of the optical pickup of this embodiment
reduced by an amount corresponding to the thicknesses of
the magnet holder and the base member 1n the optical pickup
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shown 1n FIG. 9. Furthermore, the optical chassis 1 of this
embodiment has not only the stopper portions 1a for regu-
lating the lowermost position of the lens holder 3, but also
the stopper walls 1b for regulating the allowable amount of
movement of the lens holder 3 1n the tracking direction, and
the magnets 14 are directly mounted on the base member 16.
Therefore, there 1s no need to incorporate the magnet holder
having a stopper function as 1n the optical pickup shown in
FIG. 9, and this reduces the number of components. Still
further, since the upper surfaces of the stopper portions la
of the optical chassis 1 and the bottom surface of the lens
holder 3 can be placed 1n parallel with each other and the
distance therebetween can be determined accurately 1n this
embodiment, the positional accuracy of the lowermost posi-
tion of the lens holder 3 1s increased. Moreover, 1t 1S not
necessary to make a design which allows for inclination of
the bottom surface of the lens holder 3 with respect to the
stopper portions 1a of the optical chassis 1, and size reduc-
fion can be promoted easily.

While the optical pickup of the above-described embodi-
ment has a moving coil type electromagnetic driving section
in which the coils FC and TC are wound on the lens holder
3 and the magnets 14 are fixed to the base member 16, the
present mvention 1s also applicable to an optical pickup
having a moving magnet type electromagnetic driving sec-
tion 1n which magnets are fixed to a lens holder and coils are
fixed to a base member.

While the optical pickup of the above embodiment adopts
the light emitting and receiving device 8 composed of a
combination of the semiconductor laser (light-emitting
element) and the photodetector (light-receiving element),
the present 1nvention 1s also applicable to an optical pickup
in which a light-emitting element and a light-receiving
clement are separately mounted in an optical chassis.

In conclusion, the total thickness of an optical pickup may
be reduced by utilizing a base member of the actuator having,
a through hole having such a size that the lens holder can be
loosely fitted therein and 1s opposed to the bottom surface of
the lens holder, an optical chassis having a stopper portion
opposing the bottom surface of the lens holder via the
through hole. Here, the allowable amount of movement of
the lens holder toward the side opposite from the disc 1 the
focusing direction 1s regulated by the stopper portion. Even
when the lens holder and the base member are 1n a twisted
(nonparallel) positional relationship, the lens holder and the
optical chassis are placed 1 parallel with each other by
adjusting the optical axis of the objective lens, no error will
occur 1n the lowermost position of the lens holder due to the
inclination of the stopper portion of the optical chassis with
respect to the bottom surface of the lens holder.

In a case 1n which a pair of regulating portions stand on
the optical chassis so as to pass through the through hole in
order to regulate the allowable amount of movement of the
lens holder 1n the tracking direction, an optical pickup with
a simple structure can be obtained 1n which all the stoppers
for the lens holder are provided 1n the optical chassis.

While the present invention has been described with
reference to what 1s presently considered to be the preferred
embodiment, it 1s to be understood that the invention 1s not
limited to the disclosed embodiment. On the contrary, the
invention 1s 1ntended to cover various modifications and
equivalent arrangements mcluded within the spirit and scope
of the appended claims. The scope of the following claims
1s to be accorded the broadest interpretation so as to encom-
pass all such modifications and equivalent structures and
functions.
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What 1s claimed 1s:

1. An optical pickup comprising:

an actuator having a holder supporting portion for mov-
ably supporting a lens holder with an objective lens via
a supporting member, a base member for mounting said
holding supporting portion thereon, and an electromag-
netic driving section for driving said lens holder in at
least the focusing direction; and

an optical chassis for mounting said base member thereon
and having a light-emitting element for emitting a light
beam to a disc via said objective lens and a light
rece1ving element for recerving the feedback light beam
from said disc,

wherein said base member has a through hole formed at

a position opposing the bottom surface of said lens
holder and having such a size that said lens holder can
be loosely fitted therein, and said optical chassis has a
stopper portion opposing the bottom surface of said
lens holder via said through hole so as to regulate the
allowable amount of movement of said lens holder
toward the side opposite from said disc 1n the focusing
direction.

2. An optical pickup according to claim 1, wherein said
base member 1s placed on said optical chassis so that the
inclination of the base member 1s adjustable.

3. An optical pickup according to claim 1, wherein a
surface of said stopper portion opposing said lens holder 1s
made flat so as to be nearly 1n parallel with the bottom
surface of said lens holder.

4. An optical pickup according to claim 1, wherein said
stopper portion 1s formed integrally with a bottom plate of
said optical chassis so as to protrude therefrom.

5. An optical pickup according to claim 1, wherein said
optical chassis 1s provided with a regulating portion for
regulating the allowable amount of movement of said lens
holder 1n a tracking direction.

6. An optical pickup according to claim §, wherein a pair
of said regulating portions are operable to extend through
said through hole toward both sides of said lens holder 1n the
tracking direction.

7. An optical pickup according to claim §, wherein said
regulating portion 1s formed integrally with a bottom plate of
said optical chassis so as to protrude therefrom.

8. An optical pickup comprising:

an actuator having a holder supporting portion for mov-

ably supporting a lens holder with an objective lens via
a supporting member, a base member for mounting said
holding supporting portion thereon, and an electromag-
netic driving section for driving said lens holder 1n at
least the focusing direction; and

an optical chassis for mounting said base member thereon
so that the inclination thereof 1s adjustable, and having
a light-emitting element for emitting a light beam to a
disc via said objective lens and a light receiving ele-
ment for receiving the feedback light beam from said
disc,

wherein said base member has a through hole formed at
a posifion opposing the bottom surface of said lens
holder and having such a size that said lens holder can
be loosely fitted therein, and said optical chassis has a
stopper portion opposing the bottom surface of said

lens holder via said through hole operable to regulate

the allowable amount of movement of said lens holder

toward the side opposite from said disc 1n the focusing

direction.

9. An optical pickup according to claim 8, wherein a

surface of said stopper portion opposing said lens holder 1s
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made flat 1s substantially parallel with the bottom surface of
said lens holder.

10. An optical pickup according to claim 8, wherein said
stopper portion 1s formed integrally with a bottom plate of
said optical chassis.

11. An opftical pickup according to claim 8, wherein said
optical chassis 1s provided with a regulating portion for
regulating the allowable amount of movement of said lens
holder in the tracking direction.

12. An optical pickup according to claim 11, wherein a
pair of said regulating portions are operable to extend
through said through hole toward both sides of said lens
holder 1n the tracking direction.

13. An optical pickup according to claim 11, wherein said
regulating portion 1s formed 1ntegrally with a bottom plate of
said optical chassis.

14. An optical pickup comprising;

an actuator having a holder supporting portion for mov-

ably supporting a lens holder with an objective lens via
a supporting member, a base member for mounting said
holding supporting portion thereon, and an electromag-
netic driving section for driving said lens holder 1n at
least the focusing direction; and

an optical chassis for mounting said base member thereon
so that the inclination thereof 1s adjustable, and having
a light-emitting element for emitting a light beam to a
disc via said objective lens and a light receiving ele-
ment for receiving the feedback light beam from said
disc,
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wherein said base member has a through hole formed at

a position opposing the bottom surface of said lens

holder and having such a size that said lens holder can

be loosely fitted therein, said optical chassis has a

stopper portion opposing the bottom surface of said
lens holder via said through hole operable to regulate
the allowable amount of movement of said lens holder
toward the side opposite from said disc and a regulating

portion opposing the side face of said lens holder
operable to regulate the allowable amount of movement
of said lens holder 1n the tracking.

15. An optical pickup according to claim 14, wherein a
surface of said stopper portion opposing said lens holder 1s
substantially parallel with the bottom surface of said lens
holder.

16. An optical pickup according to claim 15, wherein said
stopper portion 1s formed integrally with a bottom plate of
said optical chassis.

17. An optical pickup according to claim 14, wherein a
pair of said regulating portions are operable to extend
through said through hole toward both sides of said lens
holder 1 the tracking direction.

18. An optical pickup according to claim 14, wherein said

regulating portion 1s formed integrally with a bottom plate of
said optical chassis.
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